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Introduction
In a past few decades, phosphor materials have become highly significant because of their wide application in various optoelectronic devices [1] . Particularly, there is a considerable interest in studies of ultrafine and nanocrystalline oxide and non-oxide materials doped with rare-earth (RE) ions in terms of fundamental research and applications in display devices and lamps, biomedical multicolor imaging, scintillators, high-power solid-state lasers, etc [2] [3] [4] . Among them, sesquioxides represent well-recognized host matrices because of the good chemical stability and thermal conductivity as well as high light output [5] . Yttriumoxide (Y 2 O 3 ) is due to its low vibrational energy, optical band transparency (0.20-8 μm), large refractive index (> 1.9), high energy band gap (5.8 eV), high melting point (2450 °C) and high phonons frequency, which favors the radiation emission and prevents non-radiation relaxation excitation levels, excellent choice for host material [6] . It also facilitates easy rareearth ion substitution and enables luminescent characteristics of a high efficiency. Traditionally, oxide-based phosphors were prepared using solid-state reaction method which includes a mechanical mixing of precursor oxides followed by a ball-milling and calcination [8] . This kind of procedure at high processing temperature leads to the nonhomogeneity of a sample, wide size distribution and imprecise control of cation stoichiometry. Some of these shortcomings can be overcome using soft chemical routes that allow obtaining smaller particles e.g. in the nanometer range. Physical properties of the host materials with nanometer dimensions are remarkably different from micron-scale materials and, therefore, optical properties of the dopant ions may be significantly different. For example, reduction in particle size enable modifications of emission lifetimes, control of spatial distribution of dopant ions that results in amplification of a specific wavelength and efficient transmission of energy. Nanomaterials can effectively reduce unwanted light scattering when their size is far smaller than the wavelength of the incident light. Therefore, the synthesis methods for obtaining nanoparticles with precisely defined structure and morphology is of crucial importance for the improvement of materials functional characteristics. Sesquioxide nanopowders are excellent starting materials for preparation of luminescent ceramics [1, 9] . It has been shown that the reduction of the grain size of starting powder precursor to the nano level enables production of ceramics with higher fracture toughness and hardness [10] , and also lowers the sintering temperature in comparison with those produced from conventional precursors [11] .
Yttrium-oxide is one of the most explored hosts for the preparation of up and down conversion luminescent materials. So, methods for its production are numerous like spray pyrolysis [12] , sol-gel [13] , combustion [14] , hydrothermal synthesis [15] , polyol method [16] , precipitation and co-precipitation [17] , reverse micelle synthesis [18] , etc. Depending on the rare earth dopant both up and downconversion can be obtained using the same synthesis procedure. One of examples is spray pyrolysis where doping with Eu 3+ provided downconverted red emission [19] , and Ho 3+ and Tm 3+ gave up-converted green and blue emission, respectively [20] . Besides all of these different methods, there is no report of obtaining Y 2 O 3 by self-propagating room temperature (SPRT) method. SPRT known as very simple, extremely time-effective and low-cost synthesis that is particularly suitable for producing nanocrystalline materials. So, in this paper we used this method in order to prepare nanosized powder of Y 2 O 3 doped with different Sm 3+ ion concentration and to examine its effects on photoluminescence properties.
Experimental details 2.1. Sample preparation
Yttrium oxide powders doped with different concentration of Sm 3+ (0.1, 0.2, 0.5, 1 and 2 at %) were synthesized via self-propagating room temperature reaction. Starting chemicals Y(NO 3 ) 3 ·6H 2 O and Sm(NO 3 ) 3 ·6H 2 O (both Alfa Aesar, 99.9% purity) previously stoichiometry calculated were mixed with sodium hydroxide (NaOH). Reaction proceeds at room temperature after the mixture of reactants are mechanically activated by hand mixing in alumina mortar for 5-7 min. After being exposed to air for 3h the mixture is washed in a centrifuge at 3800 rpm for 10 min. This procedure was performed five times with distilled water and two times with ethanol in order to eliminate NaNO 3 . After that, material was dried in a hothouse for 12h at 70 0 C. In order to achieve target crystal structure powder was thermally treated at 600, 800 and 1100 ºC for 1 h. Procedure is schematically shown at 
Results and discussion

X-ray diffraction analysis (XRD)
The powders obtain via SPRT method exhibit cubic crystal structure, with space group Ia-3, that corresponds to the Y 2 O 3 (PDF 00-025-1200). This structure has two crystallographically non-equivalent sites for Y 3+ ions that can be substituted with Sm 3+ dopant ions: non-centrosymmetric C 2 and centrosymmetric S 6 (C 3i ). Due to their lower symmetry and greater abundance in the structure, lanthanoide ions preferably accommodates in the C 2 site. One representative XRD spectrum is shown in Fig. 2 and corresponds to the Y 2 O 3 : 2 at% Sm 3+ sample that is calcined at 1100 °C for 1h. 
Transmission electron microscopy (TEM)
TEM micrographs of Y 2 O 3 doped with 2 at% Sm 3+ thermally treated at 1100 °C for 1 h are shown in Fig. 3 . It can be clearly observed presence of agglomerates that are consisted of primary particles having the size around 100 nm (Fig. 3a) . The selected-area electron diffraction (SAED) pattern presented in Fig. 3b confirmed that powder possesses polycrystalline nature. 
Luminescence properties
The Sm 3+ ion with 4f 5 configuration has many energy levels that under the excitation, exhibit a red luminescence. Independently of Sm 3+ concentration electronic transitions were the same for all samples. Photoluminescent excitation and emission spectra of sample Y 2 O 3 doped with 0.1 at% Sm 3+ are presented in Fig 4 (a) and (b), and they are consisting from spectral features that are characteristic for Sm 3+ emission from sesquioxides [5] . It can be seen that excitation spectra recorded in the range from 300-500 nm consist of lines at 363, 378 and 407 nm which can be assigned to the transition from the ground 
where I(t) represent the luminescence intensity at time t corrected for the background and the integrals are evaluated on a range 0 < t < t m where t m » τ avg . Luminescence efficiency is also observed in the function of various thermal treatment temperatures (600, 800 and 1100 °C) for sample Y 2 O 3 : 2 at% Sm 3+ . One can see that lifetime values are increased with elevation of temperature, so at 600 °C τ avg is 1 ms while at 1100 °C τ avg is 1.22 ms. 
Conclusion
Powders of yttrium oxide doped with different Sm 3+ concentration and thermally treated at various temperatures were successfully prepared by SPRT method. All samples possess appropriate phase composition and structure which is confirmed through XRD measurements. TEM micrographs showed that SPRT synthesis method ensure obtaining nanoparticles with polycrystalline nature with size below 100 nm. Emission spectra of all samples showed typical transitions of Sm 3+ ion and that lifetime values decrease with increasing it concentration. Influence of thermal treatment implies that a higher annealing temperature leads to the rising of lifetime values.
